Document made available under the 
Patent Cooperation Treaty (PCT) 



International application number: PCT/EP05/000550 
International filing date: 14 January 2005 (14.01.2005) 

Document type: Certified copy of priority document 

Document details: Country/Office: EP 

Number: 04075337.8 

Filing date: 04 February 2004 (04.02.2004) 

Date of receipt at the International Bureau: 22 February 2005 (22.02.2005) 

Remark: Priority document submitted or transmitted to the International Bureau in 

compliance with Rule 17.1(a) or (b) 




World Intellectual Property Organization (WIPO) - Geneva, Switzerland 
Organisation Mondiale de la Propriete Intellectuelle (OMPI) - Geneve, Suisse 



PGT/EP200 5 / 0 0 0 5 5 0 




Europalsches 
Patentamt 



European 
Patent Office 



Office europeen 
des brevets 



Bescheinigung Certificate 



Attestation 



Die angehefteten Unterla- 
gen stimmen mit der 
ursprOnglich eingereichten 
Fassung der auf dem nach- 
sten Blatt bezeichneten 
europaischen Patentanmel- 
dung uberein. 



The attached documents Les documents fix^s a 
are exact copies of the cette attestation sont 
European patent application conformes a la version 
described on the following Inltlalement d^pos^e de 
page, as originally filed. la demande de brevet 

europ6en specifiee a la 
page suivante. 



Patentanmeldung Nr. Patent application No. Demande de brevet n' 

04075337.8 



Der Prasident des Europaischen Patentamts; 
Im Auftrag 

For the President of the European Patent Office 

Le President de r Office europeen des brevets 
p.o. 




R C van Dijk 



EPA/EPO/OEB Form 1014-1 - 02.2000 7001014 




Europaisches 
Patentamt 



European 
Patent Office 



Office europeen 
des brevets 



Anmeldung Nr: 

Application no.: 04075337.8 



Demands no: 



Anmel detag: 
Date of filing: 
Date de dSpdt: 



04.02.04 



Anmel der/Appl 1 can tC s)/DemandeurC s) : 

Corns Staal BV 
P.O. Box 10000 
1970 CA Ijmuiden 
PAYS -HAS 

Bezelchnung der Erf 1 ndung/Tl tl e of the 1nvent1on/Tl tre de 1' Invention: 
(Falls die Bezel chnung der Erflndung n1cht angegeben 1st, slehe Beschrelbung. 

If no title Is shown please refer to the description. 

SI aucun titre n'est 1nd1qu6 se referer ^ la description.) 

Tower for a wind turbine, prefabricated metal wall part for use in a tower for a 

wind turbine and method for constructing a tower for a wind turbine 

In Anspruch genommene Prlorlat(en) / Priori ty( les) claimed /Priori t6(s) 
revendl qu^e( s) 

Staat/Tag/Aktenze1chen/State/Date/Fl 1 e no./Pays/Date/Num6ro de depot: 



Internationale Patentklassif 1 katlon/Internatlonal Patent Classification/ 
Classification Internationale des brevets: 



E04H12/00 



Am Anmel detag benannte Vertragstaaten/Contracting states designated at date of 
f1l1ng/Etats contractants d6s1gn6es lors du d^pot: 



AT BE BG CH CY GZ DE DK EE ES FI FR GB GR HU IE IT LU MC NL 

PT RO SE SI SK TR LI 



04075337.8 
EPA/EPO/OEB Form 1014.2 - 01.2000 



2 



7001014 



I 



i 



i FEB, 2004 14:48 CORUS CIPD NR 14Q P 7 

007 04-02.2004 



14:48:16 



TOWKR FOR A WIND TURBINE, PREFABRICATED METAL WALL PART FOR 
USE IN A TOWER I^OR A WIND TURBINE AND METHOD FOR CONSTRUCTING A 
TOWER FOR A WIND TURBINE 

5 This invention relates to a tower for a wind turbine wliich has an exterior side and 

* an interior side and which tower is at least partly composed of prefebricated metal wall 
parts. The invention also relates to a prefebricated metal wall part for use in a tower for 
a wind turbine. The invention further relates to a method for constructing a tower for a 
wind turbine which has an exterior side and an interior side and wherein the tower is at 
10 least partly composed of prefabricated metal wall parts. 

An ongoing trend In the wind turbine market is the increasing power of the wind 
turbine in conjunction with Increasing tower heights. Larger wind turbines imply an 
increase In size, weight and load^ acting on the tower of the wind turbine. Thte 
requires the towers to be stronger and strffer, and consequently lead to bigger tower 
15 dimensions. 

Conventional tubular steel towers for wind turbines of 2 MW and above require 
very large tower diameters. These large towers are usually constructed by 
prefabricating a number of tower sections from metal plate by welding curved plates 
together and transporting these sections to the site where the tower is to be erected. 

20 These sections are bolted to the foundation of the tower and to each other using 
curved Wype flanges requiring a large number of large bolts. The increasing power of 
the wind iuribines also require the flanges to be produced with an increasing accuracy 
as to flatness. For land transport, the diameter of the tower section Is the main 
restriction. A diameter of about 4.3 m is usually the upper limit that can be transported 

25 to most locations in view of fly-overs etc, and the weight of the section Imposes its 
limits as well. 

In use, the forces exerted on the top of the tower by the rotor-turbine assembly 
determine the load, i,e, the bending moments at all essentially horizontal flange 
connections and welds. The ultimate strength is detemiined by the yield strength of the 
30 bolts and by the buckling strength of the tubular metal wall. For the fatigue strength the 
welds are critlcaL During service, it is very drfTicult to inspect the quality of a weld. Also, 
on-^Ite repairs are awkward. 

Apart from the strength, the dynamic behaviour of the tower is another 
determining factor. The turbine would be severely damaged If It were to operate at Its 
3 5 natural resonance frequency. 

It is known to increase natural frequency and/or the strength and/or stiffness of a ' 

wind turbine by increasing the thickness of the metal plate and/or the diameter of the 

> 
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tower, However, transport problems due to stee and weight of the tower sections make 
this solution jmpracticaL Also {attice towera have been used to increase the stiffness of 
towers for wind turbines. However, lattice towers require significant amounts of 
maintenance and are considered visually unattractive, IWoreover, the dynamic 
5 behaviour of such towers is not adequate for large towers. Guyed towers have also 
been used for wind turbines* These towers are guyed with steel cables at about half 
the height of the tower- Obviously, this poses a design problem as the cables may not 
come Into contact with the rotor of the wind turbine, Moreover, the costs of the 
foundations for the cables and the cables itself (with diameters of about 100 mm) are 

10 high. Also the cables need to have high fatigue strength. 

Hybrid towers, such as towers with concrete walls, poured between an inner and 
outer steel shell have also been proposed. The problem is to assure the quality of the 
wall, once it has been poured. When constructing a tower for a wind turbine using 
prefabricated concrete elements, tension means are required to keep the concrete wall 

15 under compressive forces. Moreover, concrete towers are not an economical solution. 

It is the object of this invention to provide a tower for a wind turbine which 
provides a large stiffness. It is another object of this invention to provide a tower for a 
wind turbine which provides sufficient strength to enable application of high power 
generators on top of the tower. It Is still another object of this Invention to provide a 

20 tower for a vdnd turbine which does not cause the aforementioned transport problems, 
even for very lange towers and/or towers with a wide base. 

According to a first aspect of the invention, one or more of these objects can be 
reached by a tower for a wind turbine wherein the tower has an exterior side and an 
interior side and wherein the tower is at least partly composed of prefabricated metal 

25 wall parts wherein each wall part comprises an essentially quadrangular portion having 
an outwardly facing surface in the direction of the exterior of the tower and an inwardly 
facing surface in the direction of the interior of the tower, said portion having a top 
edge, a bottom edge, a first side edge and a second side edge, wherein the first side 
edge is provided with a first flange along at least part of the length of the first side edge 

30 and wherein the second side edge is provided with a second flange along at least part 
of the length of the second side edge. By using the prefabricated metal wall parts 
according to the invention, the stiffness of the construction is increased by the 
presence of the flanges of the prefabricated metal wall parts, which act as a rib. By 
using prefabricated metal wall parts, the transport of complete tower sections is no 

35 longer inquired, thus solving the transport problem. The prefabricated metal wall parts 
are easy to transport with ordinary transport means such as trucks. Also, by using the 
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prefabricated parts, the size of the tower at the foundation is no longer limited by the 
transport restrictions and a wider base can be used. It also allows construction of 
higher towers because the sFise of the base is no longer an issue. The wider base 
results in a lower local pressure on the foundation, thus enabling to use a simpler 
5 foundation. The wider base also contributes to the stiffness of the tower, thereby 
enabling to use high power generators on top of the tower. 

In an embodiment of the invention the first flanges and the second flanges of the 
prefabricated metal wall parts extend towards the interior side of the tower. This 
enables to produce a tower where the rib, formed by the adjacent flanges, is located 

10 on the inside of the tower, leaving a smooth exterior appearance. A smooth exterior 
leads to a reduced Impact of wind force on the tower and a smooth exterior is 
considered to be visually more attractive. 

In an embodiment of the invention, the prefabricated metal wall parts having a 
heigM and a width, at least two of the prefabricated metal wall parts have a height 

15 which is about 2.5 times larger than the width of the bottom edge, preferably more than 
5 fimes larger, more preferably more than 10 times larger. The average height of the 
prefabricated metal wall parts (defined here as the average length of the first side edge 
and the second side edge) is at least 2.6 times larger than the average length of the 
bottom edge and the top edge, preferably more than 5 times larger, more preferably 

20 more than 10 times larger, it should be understood that the length direction is defined 
in the direction of the height of the tower. This means that the tower comprises 
prefabricated metal wall parts which are considerably higher than vyrfde, thus resulting 
In long side edges of the essentially quadrangular portion of the prefabricated metal 
wall parts and thereby enabling long flanges being provided at least partly on the side 

25 edge thereof. These long flanges enable a large stiffening potential of the tower. 

In an embodiment of the invention the first flange of a prefabricated metal wall 
part is attached to the second flange of an adjacent second prefabricated metal wall ' 
part by fastening means. The flanges are now fixedly connected, thereby increasing 
the stiffening potential because of the double thickness of the rib. Fastening means ^ 

30 comprise for instance a weld or a rivet. In a preferred embodiment of the Invention, the j 
festenirig means comprise nuts and bolts. This enables to fasten quicKly the fir^t and 
second flange of two adjacent panels to each other. The holes required for the bolts to 
be inserted into may already be present in the prefabricated metal wall parts or may be 
drilled at the site where the connection between the adjacent panels is made. The use 

35 of nuts and bolts also enables to temporarily undo the connection, for instance to 
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remove a prefabricated metal wall part from the construction, or to replace a 
prefabricated metal wall part. It also allows easy on-site and/or off-site inspection. 

In an embodiment of the invention the essentially quadrangular portion of the 
prefabricated metal wall parts is preferably orthogonal or trapezial wherein the length 
5 of the first side edge is approximately equal to the length of the second side edge and 
wherein the bottom edge is longer than the top edge. In case of constructing an 
essentially cylindrical tower, the use of orthogonal prefabricated metal wall parts is 
called for, in case of constnucting a conical tower, trapezial prefabricated metal wall 
parts are called for. Conical towers enable to construct a tower with a large base and 
10 become slimmer with increasing height of the tower. Tapering can bs over the entire 
height of the tower or over part of the length of the tower. The latter can also be 
achieved by using prefabricated metal wall parts to form essentially cylindrical tower 
sections and by using prefabricated metal wall parts to form essentially conical tower 
sections and combine these tower sections into one tower, 
15 In an embodiment of the invention the tower has an essentially annular, 

preferably essentially circular horizontal cross-section. An essentially annular 
horizontal cross section is also obtained if a polygonal horizontal cross section is taken 
with a large number of facets such as a pentagon or hexagon. 

In an embodiment of the Invention the essentially quadrangular portion of the 
20 prel^bricated metal wall parts are curved with a radius corresponding to the radius of 
the tower at the position of the location of the prefabricated metal wail part. This allows 
constructing a tower with a smooth curvature, and in case the first and second flanges 
extend towards the interior side of the tower, the exterior of the tower will be smooth. 
In another embodiment of the invention the quadrangular portion of the first 
25 prefabricated metal wall parts is essentially flat. The use of an essentially flat 
quadrangular portion has the advantage that there is no need for a locally dependent 
curvature in the quadrangular portion and is therefore easier to produce. It is also more 
convenient during transport of the prefabricated metal wall parts. The application of 
such prefabricated metal wall parts causes the exterior of the tower to be polygonal. In 
30 still another embodiment the essentially flat quadrangular prefabricated metal wall 
parts also comprises at least one kink essentially in the direction between the bottom 
edge and the top edge of the prefabricated metal wall part. The kink (or kinks) 
therefore runs in the direction of the height of the tower. With the kink (or kinks) a 
higher buckling stiffness of the prefabricated metal wall part is obtained. It may alo 
35 increases the number of facets of the polygonal thereby achieving a smoother exterior 
of the tower. 
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ranked prefabricated metal wall parts may be used in the upper levels of a 
conically tapered tower or tower section for a wind turbine wherein the lower levels are 
made using prefabricated mete! wall parts with an essentially flat quadrangular portion, 

ft 

thus reducing the number of prefiabricated metal wall parts required for a fUlI ring. One 
5 prefabricated metal wall part with one kink in the essentially quadrangular portion in a 
gh/en upper level ring will link up wrth two prefabricated metal wall parts which have an 
essentially flat quadrangular portion in the ring immediately below the upper level ring, 
in case the kinked prefabricated metal wall parts contains more kinks, it may Hnk up 
with a corresponding number of prefabrfcated metal wall parts wrth an essentially flat 
10 quadrangular portion. It will be clear that kinked pretabricated metal wall parts in a 
lower level can also be combined with kinked prefabricated metal wall parts in the 
upper level. 

The invention is also embodied in a tower for a wind turbine as described 
hereinabove wherein the first flange is provided with an additional first flange along at 

15 least part of the length of the first flange and/or wherein the second flange Is provided 
with an additional second flange along at least part of the length of the second flange. 
This is advantageous for instance for a further increase in stiffening the tower, 
pari:iculariy when the first flange and second flange are both provided with an 
additional flange, wherein the first flange with Its respective additional flange preferably 

20 essentiaily fomns an L-shape and/or when^in the second flange with its respective 
additional flange preferably essentially forms an L-ahape. For the purpose of this 
application, these additional flanges on the first and/or second flanges may be used to 
attach objects thereto such as staii^, or internal floors. 

The Invention Is also embodied In a tower for a wind turbine as described 

25 hereinabove wherein the first and/or second flanges are at least partly folded back 
towards the inwardly facing surface of the essentially quadrangular portion of the 
prefabricated metal wall part, thereby effectively doubling the thickness of the flanges. 
This doubling of the flanges causes an additional stiffening of the construction. It will 
be dear to the skilled person that the flange could also be folded back twice or more 

30 contributing to the stiffening effect. 

In an embodiment of the invention the prefabricated metal wall parte are steel 
pariis, preferably high strength steel parts. The use of steel enables to use 
prefabricated metal wall parts of a small thickness, which reduces the weight of the 
tower. The use of high strength steel prefabricated metal wall parts enables a further 

35 reduction in weight of the tower. As a result, the foundation of the tower can be 
constructed more efficient. 



I 



4. FEB. 2004 14:50 C0RU8 CIPD NR. HQ P. 19 

012 04.02.2004 14:50:26 

• > 

6 

In an embodiment of the invention the first flange of a first prefebricated metal 
wall part Is vertically staggeredly attached to the second flange of an adjacent second 
prefabricated metal wall part by fastening means. This application of prefabricated 
metal wall parts by a stretching bond type connection of the flanges of two adjacent 
5 prefabricated metaf wall parts also requires the application of prefabricated metal wall 
parte of different lengths, at least in the first and last ring of the tower or tower section. 
The application of this staggered connection has the advantage over constnjcting tiie 
tower from rings of connected non-staggeredly connected prefabricated metal wall 
parts that the forces are lead through the construction without having to be led through 

10 horizontal flanges which connect the aforementfoned rings. In a preferred embodiment 
of the invention, more than half of the adjacently positioned prefabricated metal wall 
parts are attached vertically staggerediy. This way the forces are lead through the 
largest part of the construction without having to be led through horizontal flanges 
which connect the aforementioned rings. 

15 In another embodiment of the invention the drcumferenoe of the tower consists 

of n adjacently positioned prefabricated metal wall parts, wherein the angle between 
the first flange and the second flange Is seo/r?. This enables a tight fit between the 
flanges of two adjacent prefabricated metal wall pari:s. 

According to a second aspect of the Invention, the prefabricated metal wall part 

20 for use in a tower for a wind turbine as descrit>ed hereinabove is charaoterised in that 

the prefabricated metal wall part comprises an essentially quadrangular portion having < 
an outwardly facing surface and an inwardly facing surface, said portion having a top 
edge, a bottom edge, a first side edge and a second side edge, wherein the first side 
edge is provided with a first flange along at least part of the length of the first side edge 

25 and wherein the second side edge is provided with a second flange along at least part 
of the length of the second side edge. These prefabricated metal wall parts enable 
construction of a tower for a wind turbine as described hereinabove. 

According to a third aspect of the invention, a method is provided for constructing 
a tower for a wind turbine as described hereinabove, wherein the tower Is at least 

30 partly composed of prefabricated metal wall parts as described hereinabove. i 

When constructing a tower according to the inviention, there is no need for a high 
capacity crane to lift the tower sections on top of each other at the site where the tower 
Is constructed. A relatively small building crane will be adequate to lift one 
prefabricated metal wall parts at a time, except in case complete tower sections ar© 

35 built from th© prefabricated metal wall partis which are then hoisted upon the 

I 
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foundation or the tower section already present. In that case a more powerful crane Is 
required. 

The absence of hori2;ontal welds In the towens according to the Invention 
eliminates a known source of fatigue failure, thereby allowing to relieve design 
restrictions for instance by allowing to use thinner gauge metal plate. The locations 
where a bottom edge of a first prefabricated metal wall part touches a top edge of a 
prefabricated metal wail part which is located immediately below the first preiabricaited 
metal wall part can be sealed by using sealing means, for instance a sealant Thh 
prevents the outside atmosphere to enter the structure and prevents corrosion. The 
locations where the first flange of a prefabricated metal wall part is connected to the 
second flange of the adjacent prefabricated metal wall part can< if so desired, also be 
sealed using sealing means, such as a sealant 

The prefabricated metal wall parts can be produced for example from hot-rolled 
metal using commonly known technology. The hot-rolled metal may be plate material 
or coiled material. This material, after optional leveling can be cut to the desireid 
dimensions and shape, and the flanges can be formed on the edges of the essentially 
quadrangular portion of the prefabricated metal wall parts using conventional bending 
techniques. The optional curvature of the essentially quadrangular portion of the 
prefabricated metal wall parts or the kink or Wnks can likewise be easily introduced. 
The prefabricated metal wad pari:s may be coated prior to use in the tower e,g, with 
zinc and/or an organic coating to extend the service life and to reduce maintenance. 

The prel^brtcated metal wall parts may also comprise additional built-in 
functionality such as a door for entering the Interior of the tower, intemal structures like 
stairs and floors can be easily installed. 

The present invention will now be further explained by Hi© following non-limitative 
drav\rings and examples. 
In these drawings: 

Figure 1 ia a schematic representation of a wind turbinej 

Figure 2 is a schematic representation of a tower for a wind turi&ine according to 
the state of the art (not to scale); 

Figure 3a and 3b are schematic representations of towers for a wind turbine 
according to the Invention (not to scale);Figure 4 is a schematic representation of a 
prefabricated metal wall parts according to the invention (not to scale) in front view 
(Figure 4a) and cross section along A-A (Figure 4b>; 

Figure 5 is a schematic cross-section of the first ring of a tower for a wind turbine 
also highlighting a schematic representation of the bolted connection; 
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Figure 6 is a schematic representation of an L-shaped flange. 

In Figure 1 a schematic representation of a wind turbine 1 is shown. The wind 
turbine 1 comprises a generator 2, a rotor 3 and a tower 4 onto which the combination 
of the generator and the rotor is mounted. The tower 4 has an exterior surface which 
5 forms the outside of the tower 4 and an interior surface which forms the inside of the 
tower. The tower consists of four tower sections 4a-4d. The wind turbine is placed on a 
foundation 19. 

In figure 2 a tower 4 for a wind turbine according to the state of the art Is shown. 
Tower segments 4a» 4b, 4c and 4d are mounted on top of each other. These tower 

10 segments are made off-site and connected through horizontal flanges and large bolts 
and nuts. These flanges are indicated schematically by the thick horizontal lines 
between the tower sections. The tower segments are made from curved plates which 
are welded together horizontally and vertically. These welds, indicated with the dashed 
lines, are known to be a possible source of fiatigue failure, particularly the horizontal 

15 welds. For a tower of about 80 m high, a base of about 4.3 m and a top diameter of 
about 2.3 m Is commonly used. The dimension of the base is limited by transport 
limitations. 

in figure 3a a tower 4 for a wnd turbine according to the invention Is shown, 
wherein the staggered prefabricated metal wail parts each stagger over about half the 

20 length of the neighbouring prefabricated metal waH part and figure 3b shows a tower 
wherein the staggered prefabricated metal wall parts each stagger over about a third 
of the length of the neighbouring prefabricated metal wall part. The base of the tower is 
about 6,5 m In diameter whereas the top of the tower has a diameter of about 2,3 m. 
The 6.5 m base diameter poses no transport problems because It can be transported 

25 to the building site in pieces. The increase in width of the base of the tower increases 
the stiffness of the tower. It also enables to construct higher towers width adequate 
Stiffness to install high power wind turbine^. 

Figure 4a shows an embodiment of a prefabricated metal wall part 5 according to 
the invention for use In a tower 4 for a wind turbine 1 as described hereinabove. The 

30 prefabricated metal wall part 5 is characterised in that the wall part comprises an 
essentially quadrangular portion 6 having an outwardly facing surface 7 facing the 
exterior of the tower and an inwardly facing surface 8 facing the interior of the tower, 
said portion having a top edge 9, a bottom edge 1 0, a first side edge 1 1 and a second 
side edge 12, wherein the first side edge 11 is provided with a first flange 13 along at 

35 least part of the length of the first side edge 11 and wherein the second side edge 12 
is provided with a second flange 14 along at least part of the length of the second side 
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edge 12. The first flange 13 is provided with an additional first flange 15 which 
essentially forms an L-shape with the first flange 13 and the second flange 14 is 
provided with an additional second flange 16 which essentially forms an L-shape with 
the second flange 14. The prefabricated metal wall parts are not drawn to scale. The 
5 cross section A-A is shown In figure 4b. Typical dimensions for such a prefabricated 
metal wall parts for the lower ring of a conical tower or tower segment would be a 
width at the top edge 9 of between about 0.60 and 1 ,00 m, for example about 0.86 m, 
a Width at the bottom edge 10 of between about 1,30 and 0.70 m, for example about 
1.04 m, a height of between about 10 and 20 meters, for example 20 meters, and a 

10 height of the extending first flange 13 and second flange 14 of between 0.10 and 0.20 
m, for example about 0.15 m- A typical thictaiess of the prefabricated metal wall parts 
would be between B and ie mm, for example about 12 mm. 

In Figure 5a a schematic cross section of the first ring of a tower for a wind 
turbine Is shown. The essentially circular cross-section of the tower in this example is 

15 composed of eighteen pnsfabricated metal wall parts 5, The exterior of the tower is 
Indicated by 4', the fnterior of the tower is indicated by 4". In this embodiment of the 
invention, the first flange of each prefabricated metal wall parts Is attached to the 
second flange of the adjacent prefabricated metal wall parts by bolts and nuts which 
are passed through holes In the first and second flange. Figure 5b shows a part of the 

20 first ring with the prefabricated metal wall parte S and the nuts and bolts 17. 

In figure 6 a schematic representation is shown of the L-shaped flange 18 which 
can be used to attach prefabricated metal wall parts of the first ring to the foundation 
1 9 of the tower» or to the top ring on which the generator is attached- 

To construct a tower for a wind turbine according to the invention it is possible to 

25 first form a full ring of the tower by attaching at least iwo adjacent prefabricated metal 
wall parts along their adjacent flanges. This first full ring can be connected to an 
essentially flat and essentially horizontal foundation for the tower. Of couree, the same 
result is obtained when starting with a first prefabricated metal wall part which is 
attached to the foundation after which a second prefabricated metal wall part is 

30 attached to the first prefabricated metal wall part and the Itoundation. Similarly, the 

following full ring can be constructed upon the ring already present by first building the ^ 
entire ring and subsequently lifting is on top of the ring already present, or by 
connecting prefabricated metal wall parts to the ring already present and to each other * 
one by one, the former procedure requiring a larger capacity crane than the latter 

35 procedure. Rings are added to the rings allready present until the desired height of the j 
tower Is obtained. 
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The connection between the first full ring and the foundation may be achieved by 
using a flange that is connecsted to the foundation. In case of using prefebrlcated metal 
wall parts with an essentially fiat or Wnked quadrangular portion, the flanges may be 
simple L-shaped flanges. In case of using prel^bricated metal wall parts with a curved 
5 quadrangular portion, the flanges should have a corresponding curvature, 

To construct a tower for a wind turbine according to the invention it is possible to 
first form a full ring of the tower by attaching at least two adjacent prefabricated metal 
wall parts along their adjacent flanges vertically stagerredly. This implies the use of 
prefabricated metal wall parts of different lengths, in the example of figure 3a, full 

10 length prefabricated metal wall parts are combined with prefabricated metal wall parts 
of half that length whereas ir) the example of figure 3b, full length prefabricated metal 
wail parts are combined with prefabricated metal wail parts of 2/3 and 1/3 of that 
length. Off course, it is also possible to stagger the prefabricated metal wall parts 
diflterenily than iihose mentioned In figure 3. These embodiments are also considered 

15 to be part of the Invention. After the first full ring has been completed and connected to 
the foundation, the remainder of the tower is constructed using essentially full length 
piefabricated metal wall parts. In the last full ring prefabricated metal wall parts of 
different lengths have to be used to make the edge of the last ring level. Of course ft is 
also possible to use prefabricated metal wall parts of non-full length elsewhere in the 

20 tower if so desired. This staggeredly attaching the prefabricated metal wall parts 
provides In a large stiffness of the tower, without Introducing horizontal fully annular or 
circular flanges to connect tower sectlons. 

It Is of course to be understood that the present Invention is not in any way 
limited to the described embodiments and examples described above, but 

25 encompasses any end all embodiments within the scope of the description and the 
foiloAAring claims. 
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1. Tower (4) for a wind turbine (1) wherein the tower <4) has an exterior side (4') 
and an interior side (4") and wherein the tower is at least partly composed of 
prefabricated metal wall parts (5) wherein each wall part comprises an 
essentially quadrangular portion (6) having an outwardly facing suri'ace (7) in the 
direction of the exterior of the tower and an Inwardly facfng surface (8) In the 
direction of the interior of the tower, said portion having a top edge (9), a bottom 
edge (10), a first side edge (1 1) and a second side edge (12), wherein the first 
side edge (11) is provided with a first flange (13) along at least part of the length 
of the first side edge (11) and wherein the second side edge (12) is provided 
With a second flange (14) along at least part of the length of the second side 
edge (12). 

Tower (4) for a wind turbine (1) according to claim 1 wherein the first flanges 
(13) and the second flanges (14) of the prefabricated metal wall parts (5) extend 
towards the Interior side (4") of the tower 

Tower (4) for a wind turibine (1) according to claim 1 or 2 wherein the 
prefabricated metal wall parts (5) have a height and a width, and wherein at 
least two of the prefabricated metal wall parts (5) have a height which Is about 
2.5 times larger than the width of the bottom edge (10), preferably more than 5 
times larger, more preferably more than 10 times larger. 

4. Tower (4) for a wind turbine (1) according to any one of claims l to 3 wherein 
the first flange (13) of a prefabricated metal wall part (5) is attached to the 
second flange (14) of an adjacent prefabricated metal wall part (5) by fastening 
means (17), whereiri preferably the fastening means (17) comprise nuts and 
bolts. 

5. Tower (4) for a wind turbine (1) according to any one of claims 1 to 5 wherein 
the essentially quadrangular portion (6) of the prefabricated metal wall pari© (S) 
Is preferably essentially rectangular wherein the length of the first side edge (11) 
is approximately equal to the length of the second side edge (12) and wherein 
the bottom edge (10) Is approximately equal to the length of the top edge (9), or 
wherein the essentially quadrangular portion (6) of the prefabricated metal wall 
parts (5) is essentially trapezia! wherein the length of the first side edge (11) is 



I 
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approximately equal to the length of the second side edge (12) and wherein the 
bottom edge (10) te longer than the top edge (9). 

6. Tower (4) for a wind turbine (1) according to any one of claims 1 to 5 wherein 
the tower (4) has an essentially annular, preferably essentially circular horizontal 

5 cross-section 

7. Tower (4) for a wind turbine (1) according to any one of claims 1 to 6 wherein 
the essentially quadrangular portion (6) of the prefabricated metal wall parts (5) 
are curved. 

8. Tower (4) for a wind turbine (1) according to any one of claims 1 to 6 wherein 
10 the quadrangular portion (6) of the prefabricated metal wall part (5) Is essentially 

flat, and \ArtTiereln preferably the essentially quadrangular portion (6) of the 
prefabricated metal wall part (5) also comprises at least one KinK essentially in 
the diredSon between the bottom edge (10) and the top edge (9' of the 
prefabricated metal wall part (5), 

15 9. Tower (4) for a wind turbine (1) according to any one of claims 1 to 8 wherein 

the first flange (13) Is provided with an additional first flange (15) and/or wherein 
the second flange (14) is provided with a an additional second flange (16). 

10. Tower (4) for a wind turbine (1) according to any one of claims 1 to 8 wherein 
the first flanges (13) and/or the second flanges (14) are at least partly folded 

20 back towards the inwardly facing surface (8) of the essentially quadrangular 

portion (6) of the prefabricated metal wall part (5) for at least partly doubling the 
thickness of the first flanges (13) and/or second flanges (14). 

11. Tower (4) for a wind turbine (1) according to any one of claims 1 to 10 wherein 
the prefabricated metal wall p^s (5) are steel parts, preferably high strength 

25 steel parts. 

12. Tower (4) for a wind turbine (1) according to any one of claims 1 to 11 wherein 
the first flange (13) of at least one prefabricated metal wall part (5) is vertically 
ataggeredly attached to the second flange (14) of an adjacent prefabricated 
metal wall part (5) by fastening means (17), preferably wherein more than half of 

30 the adjacently positioned prefabricated metal wall parts (S) are attached 

vertically staggeredly. 
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13. Tower (4) for a wind turbine (1) according to any one of claims 1 to 12 wherein 
the circumferencse of the tower consists of n adjacently positioned prefebricated 
metal wall parts, wherein the angle between the first flange (13) and the second 
flange (14) rs 360//). 

14. Prefabricated metal wall part (5) for use fn a tower (4) for a wind turbine (1) 
according to any of the claFms 1-13 characterised In that the prefabricated metal 
wall part (6) comprises an essentially quadrangular portion (6) having an 
outwardly facing surface (7) and an Inwardly facing surface (8)/ said portion (6) 
having a top edge (9), a bottom edge (10), a first side edge <11) and a second 
side edge (12), wherein the first side edge (11) is provided with a first flange (13) 
along at least part of the length of the first side edge (1 1) and wherein the 
second side edge (12) is provided with a second flange (14) along at least part 
of the length of the second side edge (12), 

15. Method for constructing a tower (4) for a wind turbine (1) according to any of the 
prsceeding claims, wherein the tower (4) is at least partly composed of 
prefabricated metal wall parts (5) according to claim 16, 
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ABSTRACT 

The Invention relates to a tower for a wind turbine wherein th^ tower has an exterior 
side and an interior side and wherein the tower at least partly composed of 
prefabricated metal wall parts characterised in that each wall part comprises an 
essentially quadrangular portion having an outwardly facing surface In the direction of 
the exterior of the tower and an inwardly lacing suriace in the direction of the interior of 
the tower, said portion having a top edge, a bottom edge, a first side edge and a 
second side edge, wherein the first side edge is provided with a first flange along at 
least part of the length of the first side edge and wherein the second side edge Is 
provided with a second flange along at least part of the length of the second side edge. 
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3. b. 



Fig. 2 



Fig. 3 
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Fig. 4 
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Fig. 6 



